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(54) PENEM DERIVATIVE, ITS PRODUCTION AND USE THEREOF 

(57)Abstract: 

NEW MATERIAL: The compound of formula I (R is H or 
allyl; A is 5W6- membered heteroaliphatic group 
having 1 W2 0 atoms in the ring) or its salt. 
EXAMPLE: (5R,6S)-6-[ 1 (R)-hydroxyethyl ]-2-( 2- 
tetrahydrofuranyl )methylpenem-3- carboxylic acid 
potassium salt. 

USE: An antibacterial agent against Gram-positive 
bacteria, Gram-negative bacteria and anaerobic 
bacteria. 

PREPARATION: The objective compound can be 
produced by reacting an N- ketoester derivative of 
formula III (R1 is OH-protecting group; R2 is allyl or 
carboxyl-protecting group) with triarylphosphines or a 
trialkyl phosphite, converting the reaction product to 
a compound of formula IV by heating and, if 
necessary, subjecting the resultant compound to the 
reaction to eliminate the protecting groups R1 and 
R2. 
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;u g , p — — h v ^< > j\s * * % ju # — jv 2& 
*f «fc 2. 2. 2 - h 'J ? o a a: h * *> * # ^ ;i/ & 

<c £ 4' * cr & n 3 . 
* * xk * •> * m <d * s s <£ u r i* r ^ & , 2. 

t - ^ 9- » m * p - 

«©»«lll»08ic*j^r, SBttttfl-li, K <!: * 
fi > (5R f 6S ) - 6 - ( I (B)-t Ko + i/ 



»IHIB 63-162694 00) 
* * * a 3 - * * # > K * h v 9 a j& g c & 

k m n m m 1 

1 © fx 2 5 0 1 0 0 

2 Fno3>f>^> 2 0 10 

3 ^f7')>K7n^^A 5 2 

± S 2 7 5 1 1 2 

#9 1 *J:tf2<D0i#*iS£/criB#&t'£-ii', 

* © ® a- & * * ^t^aAa*fiEffli/rx«( 

s sn^^0»i 2 
ft *g 

jss # */ft 

1 © ft GZfr 2 5 0 

2 & ft 5 5 



3 h V * v 3 is rls Zf > 40 

4 s\7-T*) A 5 



± M 3 5 0 

Kaon ft 011 3 

f&ft 1 T > y /l/ ffr (D a 

S 6Jc# 1. 0 J 0.5/ 0. 257 

S&J(Efr©8iS&;!fcfiSiKfc2 0rf. I 0 ml £ 
5 ml © 7 > -f » fp IC m f£ fig # A* 1. 0 9 , 0. 5 

c &nm 1 d 

( 3 s , 4 r ) - 1 - ( 1 - r »j /i/ # * -> * ju jK — 

^ _ 2 - MJ 7 1 z 7 * 7 ^ ') r > > f ;M 

- 3 - C 1 CR ) - tert - zf 9- )\s is * ^ ju is »J ju * 



* is Jl< l-2-:T*V-4 - C ( 2 - ;r h 5 

t K o 7 5 — — } 7 v 

•I? > (2) 



^ SiO 



PPh 8 



T 



go 



COC^ 



^SiO I — ! 
A» ^ SC OCH 2 

o^Y PPh8 

2^ 

( 3 8, 4R) - 1 - ( 1— 7 <J sir 4( 

- ^ - 2 - F 'I 7 x - ;M x * 7 - 'J f > > f ) 
-3— C(R)-1- tert - £?> f «j a 
3r*i/Jt^^l/J-2-**V-4-ffl^^7-tf^ 

XI) ( 0. 9 7 9 ) * m it * 9- \s is ( 7 ml ) IC S 
0'CKT||ff7»|g(bfMtKD77> 

- 2 * ■ ( 0. 2 23 7 )t«^b>^lx>( i ml ) 



?fffa0363-162694 UO 



* m & * tf 3 sil o , F fcu* > fy* 
a, * ic r & # u > h »;^Aicrse« 
u: fl & & * © £ u . f#&n*:»8»***A* 

&7**7 T xtisXQ. 5 9 6 ; i o 
C £3f 00 2 J 

( 88, 4E J - I - ( L— 
x ;u - 2 — h 'J 7i-;l/sh^*7- , if>>^^) 
~- 3 — C 1 (R)~ tert - >r ^ ^ O > ^ A* •> »J * 

* •> x ^ }-2-**V-4 - { C 2 (R) - f 
h 5 fc F d 7 7 - ^ } > * /i/ # x ^ * } r 
-te' ^ ^ V (3) 

ffl > rt/ * ^ ^ K ft ®f U) C 1.88? )<hCR)- 
fflfcf h5 t Ko75>-2-*i( 0.4 6 ; ) 
<h*^?lflj 1 <h ffO & IC & flF U > & ® ft ^ & (3) * & 
Mfe^^^iUTO. 8 3 ffSfTo 

C 3 s , 4 r ) - i - ( i— t«j + 

x jl/ - 2 - h 'J 7 x-^*^*5 - ') f >^^*J 



- 3 - C ICR)- tert - ^ * S? > ^ ^ •> 'J ^ # 

i; > (4) 

« y * * y * K ft; £ tt U) ( l. 8 8 ? ) <»: *g to x 

h5kK075>-8-IHl 0. 4 6? )<t*^ 

^^i i & n « ic a re o . @aft^^f(4)^^fer* 

* ? j> X t L>T 0. 7 B 8 9 ntz o 

C 3 S , 4 R ) - 1 - ( I - 7 'J ***i^**«K 

^ vl/ _ 2 — h 'J 7 x — * * * 7 — 'J f > > ^ >»/ ) 

- 3 - C ICR)- tert - ^ ^ # i> * 9- *> is l ) *> * 

#£>x^;l/ 3-2-** V - 4 - C C 2 - f F9 

t K a ^ 7 - » ) > * ^ * * # - * * * 3 7 V 
O >(5) 

i^**7*f KftftSWl 1-4 5 3 9 ) t mfc 

f F9 k KBlf9i*BI( 0.8 2 5 f )<!:*# 

^ eg i t in « « re u * &jafca*&<5>*Sfete : t* 

% £ U T 0. 3 54/^/To 
C £^05 5 J 



(88, U) -1 - ( 1 - T % ) *> * * > * * # 

- ;l/ _ 2 - h >) 7 i - Ji/ * ^ * 9 - ') f > > f ^ ) 

- 3 - C 1 ( R ) — tert - *f 9- fi> O J 9* l ) * 

J-4-C( I. 8-£>**V9>-2 

-^f^u) y^-^jsj^sK-Tu^jr 3 — 2 — * * v r 

-tef ^ ^ > (6) 

« > * * * ^ k fls ^ » <d < t-7 i 9 ) tmto 

( u 3 - * * j ^ > - 2 - A* ) l£ Wt C 0. 8 0 

? ) t *&nm i tmmK&rtis . « a ft; £ » («> 

l/t 0. 3 2 ? » fS . 

C 6' ] 

( 3 S , 4 R J - 1 - ( l-T 

- 3 - C ICR) - tert -7"^ i> > ^ iu > 'J * ^* 
*>x^^D-4-CC U4-i>**lf>-2- 

) y ^ * ^ # - ^ =* J-2-**VT-tf 
^ ^ >(7) 

ffi > iV * -? * K B- U) C I. 4 5 3 ? )<t£ft: 
( I(4 -s;^^^v-2--f^)»iS( 0. 3 2 9 



*fffefc#&<tl/"C 0. 4 3 2 ?^r: 0 
C P2f 0J 7 3 

( 5R, 6S ) - 6 - C 1 (R)~ tert - ^ ^ ^ 

t K°75x^u — 3 — * ^ jK > K 

7 «) * i X f ^ (8) 



^SCOCH2 



SiO 



8 



(88, 4E)-l-( 1 - 7 'J^ * + •> * ^ «K 
X ;U - 2 — h 'J 7xX/U*X*5- f i f > > 9- >U ) 
- 3 - C 1 CR) - tert - 7 9 ju > ^ * > »i ^ =T 
+ £xX7 t ^3-2-^4 i V-4-C ( 2 - h ^ 
t h'O 7 9-^ ) > ? ^ * ^ # - ^ f ^ Dr-b*^ 
it ( 5 5 0 «y f 0. 7 5 < -'J * ;f ) t K yi/ x > 

C 5 ) (Dg^^^ 1 2 O'CTr^KS^U/To 

^gfc. «ffiT«^U, aSaii->'J *^^*9A 
h ^57 -f-fCT^lL, ©®fh^^(8)* 



«raH3 63-lB2694 (12) 



m fe bsi mm t l, x 3 o g*9 c 9 0% ) mrz o 

(5R,6S)-6— Cl(Jt) — tert - Zf 9- ;b is 
jt 9 >i> is *) ,u * * is * 9* Jf 3 -2 - ( 2 (R) - f 
h 5 t K n 7 5 x ;b ]^fjM*A-3-*^# 

> Wt T »J ;b x. s\ 9 ;b (9) 

I 3 8 f 4 R ) - 1 - ( I - T »; >b * * * * # 

x jb — 2 - h «J ^ i ^ ;b * ^ * 7 - 'J -r > > ^ ;b ) 

— 3 — C ICR) — tert — zf 9- *> is * 9- fis is % ) ju * 

* is jl * Ji> 3-2-** V - 4 - f C 2 ( R ) — 7~ 

b v t \' a y 7 =. ju 3 >t 9- jb * iu jK — jb 9- * } z 

■feT 9 it Is (3) ( 8 0 6 *9 , 1. 1 i 'J«*)t F*x 

> c a ) ^ ^ ^ ^ 7 £ « ic « re ^ * mm it 

^^{9)^t&SSI^t L/t 3 4 6 ( 6 9 % )f£ 

(5R, 68 ) - 6 - C 1 (R) - tert - Zf 9- tV is 

ji jV is *) ;b * * is X 3F- JU 3 - 2 — ( 3 - X h ^ 

t K n 7 7 - ^ ) ^ ib ^ * A — 3 — # ;b # > ffi 
r 'j ;u x ^ f iKIO 



( 3 S , 4 R ) - 1 - ( 1 - r f J ;b :* * -> J* ^ * 

; ;b - 2 - I- ') 7 i i ^ * ^ * 7 ; 'J f > ^ ^ ^ ) 

- 3 - C 1 (R) - tert - -f 9- *> is * 9- j\> is *) >\> * 
*->x7-;b3-2-:**V-4-C C 3 - 9- V 7 
t k o 7 5 - * ) > ;b * # x ;b ^ * ) r t'f 

>(4) ( 7 0 4 *? , 0. 9 6 g >J « * ) & H Jl- x is 

c 7 ) * mnm 7 t mmicmft u . eg s <b ^ 

|^(10*i6ill& t UT 3 0 2 C 6 3 % ) mTZ a 

i & i o 3 

(5R, 68 J - 6 - C I (R) - tert - 7 9- A* is 
jt ju is 'J tV * * is x 9 t\* 3 - 2 — ( 2 — -r h 5 
t K d t?7i^ ) >^^i/^^.A-3 - ;b # |g 

(38, 4R) - 1 - ( i - 7 ') * * y * Jb jK 

- ^ - 2 - h »J 7 xXiU*^*7 — 'J f > > ^- ) 

- 3 - C 1 ( R ) - tert - Zf 9- Jb is j* 9- jU is »J jU * 
+ •> i ^ ;u 3 - 2 - ;t * V - 4 - C ( 2 - x h 7 
t K a ^7 ) > ^ ib * Jb x jb 7- % } 7 9 
is V(5) ( 3 5 4 «V , 0. 4 7 i •) * * .) t M * > 

C 3 o «<: 3 t ^J7 tH$i^f^u 



^^aD^Hfeto^^i or i 2 
c & n m x i j 

(5R, 6S ) - 6 - C 1 (R) 

> ^ ;U ■> 'J ;i/ ^ * •> i f ^ ] ~ 

> f& 7 «J iU X ^ x ^ 03 
(3S,4R)"l-( 1-7 

- 2 — h 'J 7 * i * * X * 

- 3 - C 1 C R ) - tert - "f 9- to 
4->x^;b3-4-CCU 3- 

— ^ il/ ) > ^ * ib 4* X ^1/ 3t 

7- s; > (6) ( 3 0 9 >y , 0. 4 2 
x>C3 1«/)f*^SW7t 

C ^ n m i 2 3 

(5R, 6 8 ) - 6 — C ICR) 

/ f Jl/ y 'J ;l/ t * •> i f ^ 3 — 
**t\s-?.-<i>\')*9 u )\''<* 



4 »V ( 5 6%)^ 



- tert — -f 9- As is 
2 - ( I. 3 - is * 
*A-3 - H & # 

l ) JU 5f * is is il/ jK 

7 - ') f > > f ^ 

^ > ^ ;p *> ») ^ =r 
3-2-** vr 
H ^ »c » U . * 

1 5 0 C 7 9 % 



) 



- tert — -f 9- >\* is 
2 - C I, 4 - is * 
A - 3 - * ^ »K V 



g 7 ') ^ X ^ J ^ W 

(38, 4R)-l-( I - T'J A* 

x ^1/ - 2 — h 'J "7 i x ;1/ * ^ * 7 x 'J f > > f ^ J 

- 3 - C iCR)~ tert - zf 9 ju is * 9- *> is 'J ib * 
*->x^/b3-4-C( 1, 4-^**^V-2- 

>f ^1/ )>y->**4rr*f* 3-2 - * * V r -tf 

^ >(7) ( 4 3 2 , 0. 5 7 7 < 'J * A/ ) ^ h jU 

x>( 3 ) t & & 3%m 7 tfnl^lfC^f^U, a 

!S^a-^ia3%Sfe?ft«^«t:Ur8 7*y C 3 2% ) 

* TZ ° 

I 3 3 

( 5 R » 6 S ) — 6 - C ICR) - tert - zf 9- * is 

y^ybi/ , iil/**'>x^ji/3-2-C 2 — -r h 5 

t K a 7 5 x ju )>^;i/^^A-3 - t^^^^® 
T «; -rb X ^ t> * (8) 



SiO 



STr 
H 



S SiO 



S 




CH 2 



(l) 
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14 8 

( 3 S, 4R ) - 3 - C I (R) - tert - 7 9 >u 



O * 9 *> ~ >) *> * * ^ X JX/ 3 - 2 - * * V " 4 
-f.ij7*s*>^*f *T*^5?>W( 2. 0 2 

/ , 4 < 'J * * ) * *S to > ^ > ( 1 6 } ,c s 

( 2. 2 6 / , i 8 I 'J *^ ) *DP^^o ^^TI 

<& r 'J * * * * 'J * < 2. 6 l / , i 8 5 * * ) 
£ ttfc * * i' > < i 6 iO ©fl&B*!!!^^* 

•j * a , aa fa is st * i?s * h * a , ^-cgfe^L/, 
£ u . (3s, 4H) - i - r 'j***^**^') 

^-3 - C 1 (B.J- tert - 7 9 * & * 9 * > '* * 
^ + v x f ;H - 2 - ^ 4 V - 4 - h 'J 7 x - 

*T*9*r*9 i*>*w&»itt»£ is xmrz o 
c <d i (D&mmr * c t x < r©rckhp/s. 

(2) igEa4«tt*^* h s h 'J * ( 8 in r:« 

ff^ O'C'CiffTtf 0.8 2 1 

> r. h *j * ( 4«^)co©^^3*Jn^/ro # <^ -e f*l 

C l. 0 8 9 ) *m fLK a C(Dg^ia*0-Clcr 2 

(SR, 68) - 6- C 1(8)*" tert - 7 9 JU O 

jt jl, is t) jl, * * is 9 Jt> 3 — 2 - C 2 (S ) - t 

|*5feKo75 = A/J>^iU^*A — 3 — * rt> iK 

> & 7 ') x * t- 71/ 0$ 

( 9 8 , 4 8 )- 8 -( 1 (E)- tert - 7 ^ JU £? 
,/ ^ ;U 'J ;U * 4r x ^ ;i/ 3 - 2 - * 4 V — 4 - 
h *) ? x-;Mf^^*7^^y; > 04 C 4. 0 4 
? , 8 I "J < * ) » i?-f7^oif^x^^7t> 
( 4. 5 2 / , 3 5 < ') *^ ). , U ^**1f 

'J*'( 8.2 2 f , 3 5 ? 'J * ^ ) , tT 'j S> V 
( 0. 6 4 ? ), «8ft( 2.04/'), ( 8 ) - « 
7h5tFD77>-2-tfi( 1.83/, 12. 3 
t 'J t ;H > 3 5. 2 V ) & H 'J ^ 

* * X 7 r <f h ( 7. 2in*^i«l 3 i ^ « 
&flF O , 8fflfc^&09*Sfc^fettt*&£l/T2.46 

/ » f: . 



^Bfles 63-162694 (13) 

B# fffl £ # L, . ^PTPliaTl^T t K a 7 5 

-^SfK( 0. 9 5 9 , 6. 2 < 'J e * - ) * fin *. i S 
ft 2 5 # £ # u /r o ^/§fe*FS!!or;«> tf 3 K 

* g£ & x ^ a/ C 5 o«£ ) ic ft ^ l , ga ?□ £c ® ^ 

* h * a , 5%«n*** , )^ict*»(/c. 

& * fifi K * h »J^Aicrtt»#*/ra» »STS 

IB * ® £ l> . (88, 48) - 

4- If »; /u - 3 - C ICR)- tert - ~f 9 O > 9 » 

is •) ju * * is x 9- jp 3 - 2 - # * v - 4 - C ( 2 

_ 7- j.^ t K p 7 ^ — * ) ji 9- -h A/ — *u 9 * ) 

r 9 is > t c © ii 

(3) J; 15 a £ 00 & £ * is V > C 1 7. 6 «/ ) <t h ») 
i f ;u * ^ 7 r ^ h ( 3. 61/ ) rol^«3^ 1 3 0 
-1 4 0-CT3($fl8&#UKo ® 
Bt •> 'J ***** 5 A * ^ h ^ 5 7 -f — ICT^I 
«Hft^«(8)*R*fi»tt«^t0.959 

7 -C fl| f £ © t ^ ^ IC - %L\s TZo 

C W 1 4 3 
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mm 63-162694 (14) 



*^ 




x ~* * h ji* t-' — 9 — 


7 


8 


I R^2x CnB *' ) : 179O(7^^Ac=0), I 7 08 (ixr*c^0) 

J<LA 1 CU2CII2 
NMR (CDC£s ) * : 0.0 8 (6 If, s), 0.8 8 (9 H, s), 1.2 4 (3H, d, 1=6.6^ CH|-C-OSi}, 1.5 0-2.1 2(4H, m, > * 

2.9 0 C-f-H, dd. J =T Ik, 15 Ik, -CH^-^yO. 3.0 1 (-|-H, dd . J = 5I-U, 15Hx, -CIIj-^q^ ; , 3-13 ("£-H, dd, 

J = 8lk, 15 Hz, -CH^-C^I), 3.2 6(-£lI. dd, J^8Hz, 151k, -CH?-^), 3.6 3-3.7 0 ( IH, m, 6{£-H>. 3.7 0 

-3.94 (2H, D,-C^c3ii2) t 4.00-4.13(IH, m.-<Sp). 4.1 8 -4.2 9 C HI, m,> CH-OSi ) , 4.5 9 -4.7 7 ( 2H, 

m, OCH 2 -C=C), 5.23-5.40 (2H, m, CH^CHj;, 5.54 (^H, d, J = 2.0Hz, 5ffi-H), 5.5 6 (-|-H, d. J = 

2.0 Ik, 5{ff-H), 5.9 5-6.0 1 ( III, m, -CH=CII 2 ) 


s 


3 


I R*?5 C 0 ""' ) :i77O(7^^Ac*0) f 1 7 00 (X^r^c=0) 

1 Cf|— i 

NMR (CDCtfa ) «* : 0.07 (6H. s ), 0.88 ( 9H, s ), 1.24 ( 3H. d, J = 61k, CHp-C-OSi), 1.5 1-1.6 8 ( IH, m, -k^), 1.7 9-2.1 1 
(3H, in. OrJ^)» 2.9 0 ( IH, dd, J = 7Hz, 15Hz. -CH 2 -C^), 3.2 6 ( IH, dd, J = 5lk, 1 5Hz, 3.6 6 
C Hi, dd, J = llk. 51k, 6ffi-H), 3.6 9-3.9 5 (2H, m, -C^fy"?), 4.0 0 -4.1 4 ( III, n. -cq^J), 4.1 4 -4.28 ( IH, 
m,;CH-OSi), 4.58-4.77( 2H, m, -OCH2-CH=), 5.24 ( IH, dd, J = Uk, 1 Ilk, CH^Cll}). 5.40(111, dd. 
J = 1 It. 17Hz, CH=CH 2 ). 5.54 ( IH, d. J=lHz. Sffi-H), 5.85-6.02( IH, m, CH=CH 2 ) 


9 


I0 


IR max (a,M) : 1 7 55(7^^ac=0 ), 1690(^x^^0 = 0) 

i 

NMR (CDC03 ) 5 ♦ 0.08 (6H, s). 1.89 (9H, s), 1.2 5 (3H, d, J=6Hz, CH a CH-OSi), 1.5 6-1.7 I ( III. m ), 2.0 3-2.1 5 C 1 H. 

n ), 2.4 0-2.5 4 ( IH. m ), 2.7 2-3.1 4 ( 2H, n. -CH 2 -t^J>, 3.3 9-3.5 1 ( 1 H, m ), 3.6 6 ( I if. dd, J= Ilk, 
51k, 6ffi-H), 3.7 1-3.9 6 (3H, m ), 4.1 8-4.29 ( 1 H, m,)CH-OSi), 4.6 1 -4.7 8 (2H, m, OCH?CH=), 5.2 5 
(IH, dd, J=llk, 101k, CH=CH 2 ), 5.40(111, dd, J = lHz, 17Hz, CH=CH 2 ), 5.56(1H. s. 5&-H). 5.86- 
6.1 4 ( IH. m, CH = CH 2 ) 







3 x ^ ? Y ,\, t - $ — 


10 


1 1 


IR max (or !) : l 783 (5^^Ac^fl) ( 1 7 0 8 ( x * t-jv c = 0 ) 

NMR(CDC^ 8 ; * : 0.07(6H, s >. 0.88(9H. s>, 1.23(311, d, J = 5.6Hz, CHsCH-OSi), LI 4 - 1.9 0 ( 6H. m), 2.7 6 - 3.6 9 ( 5H, 
n). 3.9 3-4.0 3 ( IH, m.^T^, Y«? lHp °* >CH-OSi). 4.6 1 -4.8 7 ( 2H, in, OCH 2 -CH=), 5.2 0-5.4 8 
(2H, n, CH^Cfl^), 5.51 C-J-fr. d, 5ffi-H), 5.58(-£-H, d, 5{&-H), 5.85-6.13( IH, n>, CH = CH 2 ) 


I ] 


12 


IR max (r "" ,} ; '790(7^Ac=0), 17 1 0 (x^f =0 ) 

NMR(ODC^s) * : 0.07 (6H, s ), 0.88(911. 6 >, 1.24 (3H, d, J=6Hz, CH 8 -CH-OSaJ, 3.09 ( IH, dd, J=4Hz. 15Hz, CH 2 -/°J. 

,0 — o 

3.38(1H, dd, J = 5Hz. 151k, CH Z <), 3.67 ( IH, dd, J=lHt, 5Hz, 6&-H), 3.83 -4.0 6 ( 4H, m, 

/0-CH2 0 
~^0-0r 2 ' 4 i8 - 4 - 2 8( IH, m, )CH-OSi), 4.6 1-4.78 (2H, n, OCH 2 -CH = ). 5.1 0( IH, t, J=5Hz, 

-CH^jT, 5.23 ( IH, d, J=lUk, CH=OT 2 ), 5.3 9 (IH, dd, J = lHz, 171b. CH = CH 2 ), 5.5 6 ( IH, d, J = 

2fk # 5fit— H ), 5.8 6 — 6.0 I ( IH, m, CH=CH 2 ) 


12 


13 


Iftn max t(C " ,): 1780(5^^Ac=0 ), 1 7 23 (x^r^c = 0 ) 

NMR (CDCtfa ) * : 0.07(611, 3). 0.97 (9H. s), 1.33 (3H, d, J = 6.6Hl, CH«-CHOSin 2.40-4.06 ( 10H, m ), 4.20-4.29 
(IH. m,>CH-OSi). 4.64-4.87(2H, m, OCH 2 -CH= )» 5.3 1 -5.5 7 ( 2H, m,CH-CH 2 h 5.72(|«, d, J = 
2.64, 5(ft-HJ # 5.68(-*-H. d, J-3.30, 5ffi-H;. 5.9 3-6.22 ( IH, m. CH=CH 2 ) 


14 


15 


IB max tl£> l,: l785 (5^^Ac=0 ), 1707(x*?-*c>-0> 

NMR(CDC<?3>'5 :0.07(6H, s ), 0.88(9H, s), 1.0 8- 1.3 9 ( 3H, n, CHa-C-OSi), 1.5 1- 1.68 ( IH, n ), 1.8 0-2.14(311, m), 
3.0 I ( IH, dd, J = 51k, 1 51k, CH 2 -C^;, 3.1 3 ( IH, dd, J=8tk, I4Hz, CH 2 -^3;. 3.6 6 ( 1 H. dd, J = llk, 5Hz, 
6ffi-H), 3.70-3.96 (2H, n, -C^7ch 2 ), 4.0 0-4.3 2 ( 2H, m, 4.5 8-4.8 4 ( 2H, m, OCH 2 CH=), 5.27- 
5.5 1 (2H, m, CH = CH 2 ;. 5.5 6 ( IH. d, J = lHt, 5(tt-H;, 5.8 4—6.0 9 ( IH, m, CH = CH 2 ) 
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( 5 R , 6S ) - 6 - C I (R)-fc K n + *> i 5F- 
;u 3 - 2 - ( 2-7- h 5 fc K a 7 5 x ;U 3 > x ;U 

* a - 3 - * ^ # >fl r u ^ x x f 

-^SiO HO 




(5R. 6S ) - 6 - C 1 (RJ- tert - -f * jo 'J 

* 5- )0 is *) jO * * is 9 JO 3 - 2- ( 2 -7- h 5 
t f? p 7 5 i ^ J >^*yU^^A-3 - # >l> # > S* 
7 "J f /M8) ( 2 4 9 V, 0. 5 5 i *J « * J 
if h5 t KP 75 >( 0. 5 iM ICjgSl/, Cn 
*C ff K ( 0.2 BiOiRCFf F5^f *7>*if 
A7B«) K( 1.6 5i<, i. 6 5 5 'i * * ) * HI A 

&£UT177*?(9 5%3f#Ko 

^)>ft»(2.34in. 9-b5zfrj0 7>*- 

* A 7 o 'J K C 1 5. 2 «l P 1 5. 2 « >J « ^ ) » X 

Ms 09 i t « »c « ns o , ©jafc^-^aafcSfcSffeffc 

^ISt ItO. 6 7 7 ? f|f: 0 
C 2SflS01 4 J 

(5R, 6 S 3 - 6 - C r ( R ) - t K o ^ v x ^ 

/!/ 3 - 2 - ( 3 - x h 7 t Ko77-^)^^^ 

* A - 3 - # ;l/ # > & 7- 'J jUXXf 

( 5 R , 6 8 ) - 8 - ( 1 (R)- tert - 7 * jo is 

jt 9 jO > V JO * is x 9- JO 3 — 2 - ( 3 — x h 5 

t K o 7 ^ - ^ ) > ^ ^ ^ * A — 3 - 2>Ji/>K>K 

7 'J ;l/ x ^ f * OQ ( 2 7 0 V , 0. 6 0 < »i € ^ J . 

0. 3 I mt ) , Jktf y- h ??9-j0 7> ;! e-+? 

A 7 o »; K C 1. 7 9 a* , 1. 7 9 * 'J *^ ) 

Mi £H«K:«ttu . HI ft; £*&<k* 

£UTl3 7*?(68%)f#/Io 

( 5 R , 6S)-6-Cl (R)-fc K a * *> x ^ ,o J 
- 2 - ( 2— xh5kKat^5 — jO ) s* 9 jo * 
A-3-*^i"ff>K7 '3 ;i/ x f 09 



#P»1B3 63-162694 (15) 



c x« eg 2 3 



(5R, 6 S ) 


- 6 - 


C l ( R 3 - t K 


0 


* •> x 9 


jo } - 2 - C 2 


(R3 " 


x h 5 k K 0 7 




x ;u 3 > 


;l/ ^ * A - 3 


-**#>|7'J^X 


^ 


7- ^ a?) 


( 5 R , 6 S 3 


- 6 - 


C 1 CR3 — tert 




•? r JO is 


> f «/ 'J ;M 4 vx^ju J - 2 - C 


2 


( R ) — f" 


h 5 t k o y v 


- * 3 


> ;u « * A - 


3 


- * ;i/ »K 


>&7 »J * x x 9 /K9) 


C 2 3 8 V , 0. 


5 


2 S «J 


* ) , # fit c o. 


2 7 a< 


3 , S ^ f h 5 


-f f JO 7 > 


* - r> a y a »j 


K ( 1. 


5 8 a/ » 1. 5 8 


? 


'J * ;b 3 




m k & re ® a 




a?) * «R fe 


«ft t Is T 3 


1 2 ^ 


c 8 0 % ) m rz 


0 




c mmm 3 } 










( 5 R , 6 S ) 


- 6 - 


C i (R) - t K 


a 


^ ^ x 


;l/ 3 - 2 - C 2 


( S ) - 


T h 5 t K O -7 




— 3 > 


^ * A - 3 


— is jo 


> IK 7 »J ^1/ x 






( 5 R , 6 S 3 


- 6 - 


C 1 (R3 - tert 




:f ^ ;u i> 


> f ji/ *> 'J ;u t * y x 


f ^ J - 2 - C 


2 


(SJ - f 


h 5 t k 0 y v 


x ,u 3 


^ JO * * A — 


3 


- * JO 


> H 7 «j * x * r jo 09 


C 2. 2 7 ? , 


5 


0 1')^ 


( 5 R , 6 S ) 


- 6 - 


C 1 (R3 - tert 




Zf 9- JO Cs 


^ ^ ;U V ^1/ * 


* > X 


9- JO ) - 2 - ( 


2 


— 7- h ^ 


t K 0 tf 5 x ;U 


3 > 9- 


^ A — 3 — 






7 <J t*M ( 1 


2 4 , 0. 2 6 


4 




ft R ( 0. i 3 2 


mt ) . 


S^x V v 9- JO 


T > * x 


? A 7 a «; K ( 


0. 7 9 


Z mt , 0. 7 9 3 




U * ^ 3 


* $te e*] 1 t m » « & u * « s <t ^ 




GO * 8fc H 




9 3. 2 


V c 1 0 0 % 3 




C f^flgfll 6 3 










C 5 R , 6 S ) 


- 6 - 


C I C R ) - t K 




* x ^> 


^ 3 _ 2 - C l. 


3 - O 


st + V v > - 2 




jo 3 


9 JO 1 * A — 3 


— -h jO *s WL7 *) jO x. 






( 5 R, 6 S ) 


- 6 - 


C l CR) - tert 




^ 9- jo is 


> ^ ;u •> «; ;i/ * 


* x 


x * 3 - 2 - ( 


i. 


Z - is st 


+ V 7 > - 2 - 


>f ^1/ 3 


> x ;u ^ * A - 


3 


— -to jo 


y i 7 'J ^ x ^ 


7- joWj 


( L -3 0 *9 , 0. 


2 


9 S V * 


* 3 > # « C 0. 


1 4 3 






-f 9- jo 7 


> t r A 7 a 


f J K C 


0. 8 5 5 mt , 0. 


8 


5 5 < 'J 


* * 3 * 1? «b #i 


t ^ n 




* g*3£ &@ s& 


t is X 


6 6^(68% 


) 
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3$ RSB3 63-162694 (16) 



c n «s m 7 j 

(5R, 6 S ) - 6 - C l(R)-fcKa*->** 
;H - 2 - ( I. 4-i>=T#1t>-2-^^)>^ 
,u * A - 3 - * ^ # V 1 7 U ^ i A f ^ 63 

( 5 R, 6 S ) - 6 - C ICR) - tert - 7 * 
> f * J/ •) * * + i ^ * D — 2 — C 1. 4 - & * 
**t>— 2—4* — 3 - 

|T 'J^x^f *W( 8 6. 6 *P , 0. 1 8 4 t 'J ^ 
» ) , ft® ( 0. 0 9 ) . JOff h5^^*7V 

* - •> A "7 p 'J K C 0. 5 5 3 mi , 0. 5 5 3 < 'J * 

* ) *§€flS0J 1 £ Ir! & K & f£ 1/ * & ffl <fc & G3 £ 
gKSfeiS^ t (/t 6 5 ( 9 9% MSKo 







h f — 9 — 


I 


16 


IH I L e A t («" 1 ) :3 48 6(0HJ, 1 784 (5^^AC = 0 J, 170 8 (i^f"^C - 0 ) 

NMIMCDC^a) * : 1.35(3H. d. J = 6.6fk, CH a -CH-0 ), 1.56-2.2 6(411, D, A~V> • 2.8 8-3.2 9 ( 2H, n, CH 2 -C^3). 3.67- 
3.82(2H. m), 3.8 2-3.9 3(111, m ), 4.0 1-4.1 7 ( IH, m. -^u} ). 4.1 7-4.3 1 ( IH. m, >CH-0H ). 4.6 6 £ 
4.7 7(&* Ilf p dd, J = 5Jk, I3H*, 00112™ = ). 5.2 6(111, d, J=ilhk, CH = CH2 ), 5.4 0 ( III. d, J=l7lk, 
CII=Cll2), 5.58UH, d, J = 3lk, 5ffi-H). 5.87- 6.0 3 ( IH, m, CH=CH 2 ) 


2 


17 


IR^VC^" 1 ) : 34 5 0 (Oil), l790(5**Ac=0 ), 1 7 I 5 ( x*x*c - 0 ) 
max 

NMJKCDCtfj) * : 1.35(311, d, J = 6lk, CHj-CH-O), 1.4 7 - 1.68 ( 1H, m). 1.7 6- 2.1 0 ( 3H. , 2.94UH, dd. J=7Hz, 15Hz. 

CH 2 -^J>, 3.24 (IH, dd, J = 5lfc, 15fk, CH 2 -C^b. 3.6 4 -3.8 2 ( 2H, n ). 3.8 2-3.9 4( 111, m), 4.0 1-4.15 
(HI, m, -t^T))* 4.1 5 — 4.3 I ( III, m,>CH-QH), 4.6 6-4.7 7 (&* IH, dd, J = 5Hr, l4Hr, 0CH 2 C1£=), " 
5.26 ( 1H, d, J = i Ilk, CII=CH 2 ), 5.4 1 ( IH. d, J=l7lk, CH=CH 2 ), 5.58 ( IH, d. J = llk. 5{fc-H), 
5.8 7-6.0 4(111, m, CH = CH 2 ) 


3 


18 


IB n i ^ a a x t («" 1 ) :3425(OH), 1780(5**Ac=0). I 705(x^f^c = 0 ) 

NMR ( CDC&9 ) 3 : 1.85(3H, d, J=71k, CH«-0H-O), 1.5 0 - 1.6 7 ( IH, a), 1.7 8-2.1 2 ( 3H, m ), 3.0 I ( IH, dd, J«5Hr. 151k. 

CH 2 -CP>, 3.13(111. dd, J=7lk, 1 51k, CH 2 -CP), 8.68 -3.9 5 (3H, ffl ), 4.0 1-4.3 1 ( 2H, n ), 4.6 6, 4.7 7 
(&* IH, dd, J = 5H*, 141k, 0Clt 2 -CH=>, 5.25(IH, d. J=lOlfc, CH=CH 2 ). 5.4 I ( Hi, dd, J = lFk, 171k, 
C1I=CH 2 ), 5.59 ( IH, d, J = llk, 5ffi-H), 5.88-6.04 ( IH, m, CH= CH 2 ) 
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»BBBB63-162694 (17) 



1 9 



7> * O V IV 7* ~ 9 — 



max 



! ) : 8 4 20 (OfI), I 770 (5^^c=0 ), 1700 (x^f =0 ) 
NMRCCDCtfa) a : 1.3 6 (3H, d, J=6Hz. CHaCH-O). 1.54- 1.72 ( IH, m >, 1.97-2.1 5 ( IH, a ). 2.3 9-2.5 6 ( IH, m ), 2.76- 
3.00(2H, o, CHjrQ^. 3.40-3.51 (III. a J. 3.7 I ( IH. dd. J = IH*. 7>k, 6ffi-H), 3.74 -3.94 ( 3 H, m). 
4.18-4.30 ( 111, m^CH-GH).*^ (&* HI. dd. J = 5Kt, 14lk, OCH 2 CH=). 5.27 ( IH, d, J = llHr, 
CIl=Cn 2 ), 5.4 1 ( IH. d. J=l7Hi, CII-CH2). 5.6 0C IH, d, 5{fc-H), 5.87-6.04 ( III, m, 

cit=cn 2 ) 



IR neat ( 
max 



20 



■):3 370 (OH). 1 780(?^?AC = 0 ), 1 7 0 3 (^*7^0=0) 
NMRCCDC*a) * : 1.11-1.98(611. n. -Q), 1.84 (8H. d, J=5.94M*. CH a CH-OH), 2.7 7 -3.7 4 ( 5H. m ), 3.9 1 — 4.0 4 ( 1 II, 
4.1 7-4.3 0( III, m.>CH-OH). 4.6 I -4.8 7 ( 2H, n# 0CH 2 CH = ), 5.20-5.4 7(211. D, CH=CH 2 ) 
5.55(-J-H, d. 6(ff-H), 5.58 (^H. d. 5{ft-H), 5.86-6.08 ( IH, n. CH=CH 2 ) 



21 



rR neat («" 1 ) : 3 4 25 (Oil). t785 (7^^Ac=0), 17 I 0 (xxf^C "0 ) 

max , 0 

NMJl(CDC^a) * : 1.35C3H. d, J=7lfe. CH3CH-O ). 3.12UH, dd, J = 4Hr. l5Ht, CH 2 -< Q ), 3.3 6 ( 1 H, dd, J = 5lb, 

15IU, CH 2 -<£). 3.7 2 ( III, dd. J = Uk. 7Hz, 6ffi-H), 3.3 2 -4.0 5 ( 4H. 0. "< ^— 2£ 4 ' 18 " 4 - 30 
( IH, m.)CH-OH), 4.6 7 -4.7 8 I H. dd, J^SHr, l4Kr. OCH 2 -CU^). 5.1 0 ( IH, t. J = 5IU. 
^} ). 5.26( IH, d, J-Ulb, CH-CH2), 5.4 1( IH. d. J=17H E . CH=CH 2 ), 5.6 0 ( HI, d, J — 
IH*, 5ffi-H), 5.8 9-6.0 4 ( I H, m, CH = CH 2 ) 



IR 



"') I 3 3 0 0 (OH). 1 78 5 (5** Ac =0 ). I 708 (x^f^C =0 ) 



22 



ilv aax v ~ *~ , r 

NMRCCDCtfa) -5: 1.35(311. d, J=6.6lb, CHs-CH-O). 2.7 2 -3.3 9 ( 2H, m. CHzAq), 3.5 8 -3.8 3 ( 8H. m), 4.17- 

4.3 0 ( IH, m, )CH-0-), 4.6 2 -4.8 4 ( 2H, m, OCII 2 -CH=), 5.2 5 -5.4 5 ( 2H, m, CH=*CH 2 ), 5.5 7 

(-J-H. d. J = 2.0l-b. 5ffi-H), 5.6 1 (-§-11, d, J-1.3Hz. 5{fc-H), 5.8 6 —6.0 8 ( 1 H, n, CH a CH 2 ) 



c m mb m s 3 

(5R, 6 S ) — 6 - C 1 

;U } - 2 - ( 

^ * A - 3 - * ;i/ iK > ffi # 



(R) -t KD*yx? 
K a 7 7 — iu ) j* 9- >\> 
«; * A iS Cd 



no 



HO 



16 

(5R, 6S ) - 6 - C 1 
;H - 2 - ( 2 - x h v t 
^ * A - 3 ~7>^^^Kr 
■9 , 0. 4 1 5 'J * iU ) * ^ 

in fc s j» l , - 1 0 -c -c 

•J 7 * - A/ * ^ 7 -f > 5 
') - n- 7^*7->fc K 'J 
ImIAT? 2 5»fflff I/: 
( 2 7 3 S Jlfl , 3 £JC 

a * a ■ ^ . * c 1. s 3 

fll ) « A A. « 2 M ® * 21 



co 2 K 

C23 

(R)-t K o 4 •> i f 
'J ji/ x ^ f ^ 119 ( 14 0 

0 <7 A ( 9 V)ft{|th 

k c 0. 1 3 3 * a *. 

& , C(0®£&fCftg* 

1 0 ^K#or:o ^ 
& 0t ft ( 1.2 
* H AICT pH 8. 1 



t o f: o /B * # « o * 38 

* fl 11 3! & * * X.AD2 
t&^<fc^T50«P(36% 

(5R, 6S3-6-C I 
^ 3 - 2 - ( 2 - 7^ h 5 fc 
A — 3 - *^iK>g?^ 
HO 

C0 2 ^Nc^ 

16 

(5R, 6S) - 6 - ( I 
;U 3 - 2 - ( 2 - h 5 k 

V , 0. 4 1 < ') * JU ) ; 2 
h«;^AJ®( 6 8 V ) . t* 
*^7-f>^^7*^^A( 6. 



& fft t> ij =7 a * 0-7 

) ^ fC o ^ +* * b * 7* 

— ~Q &> rz o 

(R)-t K o * y x ?=• 
h "J * A 




K a y 5 — ^ ) > t*- /i/ 
')/Px^r;HI|(138 

2 «^ 3 , MJ 7 i - ;P 
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^fHBS 63-162694 (18) 



^Ht4 5«9( 3 4%)j|f;, 

C")"* 2 + 1 1 2° ( c = 0. 3 4 5 , H 2 0 ) 

(5R, 6S J - 6 - C iCm-fcKn + S/x* 
* J - 2 — C 2 ( R ) - t> b ^ fc F d 7 7 - ^ 3 > 

( 5 A i 6S) - 6- C l(R)-teKo*£*x* 
;U 3 - 2 - C 2(R)-T*h^tKa75-^3> 
;U ^ * A - 3 — * H> xtf > tt T 'J ;l/ £ ^ f ^fl?) , 
2 - Vit h ') f ( 1 2 8*?), 

f h 7 * X h 'j7i-^*^7 -f > 5 £ A 
( 1 12*?)* h»;7*x^l/*X7^V( 112 
*7 )&0 f i?8if )f( 0. 8*/ ) *^fite0*J9 <t fql & 
It & f£ U , i8lb^lS«^B6«9^i:OT3 8 *? 
( i 5 % ) m rz o 

C^j"^ + 1 6 4* C C = 0. 1 9 2 , H 2 0 ) 

i?;l"N + t>»t h 'M A| ( 5 ? V ) , -rh 

5 4- X h 'J 7 x — Jl/ * X 7 > 5 Cr A C 4 8 
h'J7x-;l/^X7-<>(48 l V;S:0 e Sf 

■ x ^ * C 0. 3 5 ) 9 t P fllJC « ^ , 

iSffllb^^(s)*0fe!&^t 3 3 *r ( 3 0%) 

OO 2 ^ + I 2 1° ( c = 0. 2 6 9 , H 2 0 ) 

C XflkM 1 3 3 

( 5 R , 6 S ) - 6 - C I (R) - t K o * •> x 9- 
ju 3 - 2 - ( K o 7 - ^ ) > f ^ 

«*A-3— h 'i f AlW 

( 5R, 8 8 ) - 6 - C l(R)-fcKo#5/x*- 

;i/ ) - 2 - C 2-fF7tKoi?72^)^r^ 

* A — 3 — # # > M r 'J ;n ^ f ;v fifl ( 3 3. 3 

*y , 0. I 3 'J « * ) « 2-x^^U^ + "^>'K7 v h 

•j 7 A I ( I 6 *f ) , f h 7 ^ ^ h 'J 7 x - ;Hlt 
X7-f>/"f7i>^A(3*y>, h 'J 7 x X ;U * X 

3 ** ) * #&x^,l/( g rf } ^ n m m g 

ta«ic«fpiy, mmfc&m w * a eta* t u r 



c ^ Bte e?a i i 3 

( 5 R, - 6 - C I ( R ) - fc Kn*'/i7 

;l/ 3 - 2 - ( 2 (S)-f h7 fc Y v 7 =7 ~ )\, ~y * 

^ iU "< * A - 3 - # ^ >K > K * h 'J C AJg(» 

C 5 R , 6 S ) - 6 - C l(R)-t M^vx? 

ji/ J — 2 — C 2(S)-f F5k K a 7 ^ x ;u 3 > 

^ >t/ ^ * A - 3 - pt7^^^®r 'J ;H^f /I'W, 

2-xf;^ + ^>Kth'J7Afi( 2 6 3 *?)* 

V- h ^ * X h »J 7 * x * * X 7 > ^ 7 v -7 A 

(38*?)* h»J7*x**X7-f>(38*f) 

& # K x ^ rt/ ( l. 5 ml ) %%fi&mv t m&K& 

f£U. B®fc£-&«*a&t&5fc£L,T 2 0 9 *? 

c 4 3 % ) m rz o 

Ca)" 10 +1 2 1° ( C = 0. 3 7 7 f H 2 0 ) 

c mmm i 2 3 

(5R, 6 S ) - 6 - C 1 ( R ) - t K o * &> x ^ 
)V 3 - 2 - ( 3 - f- h 7 t Ka77-J^)>^^ 

( 5 R, 6S) - 6 - C 1 ( R ) - t K d 4 •> x f 
;i/ ) - 2 - ( 3-f h5bHB77-* 

i 1. 4 «y ( 3 8 % ) » fZ o 
C HJkW 1 4 D 

C 5 R » 68J-6-C l(R)-t Ko4i/xf 

jl/ } - 2 - ( I. 3 - i> * * *J 5 > — 2 — 4 * ) * 

7- jU ^ * A - 3 - aJt/iKl'St?* A Jfcg 

(5R, 6 S ) - 6 - C 1 (R) - t K a * v x ^ 

3 — 2 — C I. 3 - ^ * v 7 > - 2 - ;u ) > 

^ ^ * A - 3 - * ^ >K > K 7 ') >u x x f- ;u fcl) 
(58*?, 0. i 7 * »J * * ) * 2— x^ji/"*** 

>Rr M)7A|( 30«?), xh^ + xh'J? 

x x j|/ * X 7 4 > C 7. 8 V ) S^StKx^;!/ 
( 0. i 7 ) » X Ik N 9 H KIC « U . SI ® <t 
£-&C9*2*?®fe®£!*&£^"C 10 *y( 18%}|# 

o 

c ?zmm i s j 

(5R, 6 S ) - 6 - C I (R) - t Ka + i/xr 
* 3 — 2 — ( l ( 4-£?***>-2-'f*)>^ 

(5R. 68 ) - 6 - ( l(R)-fcKo*->x:f- 



#f?aB863-162694 (19) 

* A - 3 - * ^ # > K 7 ;l/ x ^ 7* ^ ( 1 1.5 
^ , 0. 0 3 ? ') * ^ ) » 2 - X f t > S$ t 

h H A« ( 5 5 V ) ^ ^ h 7 * ^ h l J 7 x x ^ 
*X7-f://«9S?*A( t ) * h 'J 7 * - * * 



SUM 




h JV f - * — 


9 


24 


IB**! :88 50 (OH). 1 7 6 0 Ac =0 ) 
max 

NMA <D 2 0) S : i.i 8 ( 8H. d, J = 7te, CHa-OH-O), 1.4 2-1.8 0 ( IH, m ). 1.6 8-2.0 8 ( 3H, m ). 2.6 2-8.1 5 ( 2H. m, 
OH 2 -^P)t 8.68-8.82 ( SH. m ), 3.9 S -4.1 8 C 2H, o , ^CH-OH&tf^J ) . 5.49(111, d ( 5ffi-H) 


10 


25 


m^Cw" 1 ) : 3 37 6 (OH), !760(5**Ac=0) 

NMA (D 2 0) * : 1.1 6 ( 3H, d, J— 6tb, CHa-CH-O), 1.3 8-1.6 8 ( IH. m ), 1.6 6-2.0 0 ( 3H, m, -^P ) . 2.8 0 C LH, dd. 

J^7H*, I4H*, 2.99( IH. dd. J=6*k, 151-fc, CH 2 -CJP ) , 3.5 4 -3.7 9 ( 3U, s), 3.92-4.15 
( 2H, m ), 5.45 ( 1U, d v 5(tt-H) 


11 


26 


IR mox (fl, " l) : 837 6 COH), 1 7 6 0 ( 9 * * A c = 0 ) 

NMH (D 2 0) 3 : l.l 7 ( 8H, d. J = 7lk, CJFIa-CK-O), 1.4 4 - 1.6 8 ( IH, m ). 1.6 3-2.0 3 ( 3H, m. ) . 2.6 6 ( IH. dd. 

J=5Hr, 15Hz, CH2-C^J)» 3.0 8 C IH. dd. J=»8Ht. 15lfc, CH 2 -^J), 8.5 8-3.8 3 ( 3H. D }. 3.9 5-4.2 0 
( 2H, id ). 5.4 8 ( IH, d. J = 5ffi-H) 


12 


27 


IR max (ai-l) : 3 4 0 0 <O H ^ 1 7 5 5 ( 5* * A q = o ) 

NMR(DaO) 3: 1.16. 1.17(*>J-H, d, J = 6H*. CH«-CH-0). 1.4 1-1.6 2 ( IH, m), 1.8 8 -2.0 4 ( IH. m). 2.28-2.46 
( I H. m ) . 2.4 6-3.0 0 ( 2H. m, OHsr-O). 3.2 6-3.4 0 C I H, m ) , 8.5 8-3.8 2 ( 4H. o ), 4.0 4-4.17 
( IH, a,^OH-OH>, 5.47 ( IK, d, J = 2Hr, 5(ft-H) 
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W®m 63-162694 (20) 







— . . — i ■ — ■ — . 

* * ? b * r - * - 


13 


28 


:3 3 4 0 (OH) > 1 74 0 (5**Ac=0) 
NMR(D 2 0) J : i.l 5 C-f-H. d, J=2Hl, CH 8 -CH-OH), l.l 7 (-§-H, d, J=l.4H*, CHaCH-OH), 1.0 4 -1-7 5 ( 6H, D }, 
2.6 1-2.7 5 ( lfl. m, CH 2 -0 ), 2.8 8-3.0 2 ( IH, m, GH 2 -Q ), 3.3 2-3.5 3 ( 2H, m, -0>iL* ), 
3.6 8 -3.7 2 ( III, n, 6ffi-H), 3.7 8 — 3.8 3 ( 1H, m. J^y) ) . 4.0 5 -4.1 4 ( III, m.)CH-OH). 
5.4 5 ( HI, d, 5ffi-H) 


14 


29 


IR !l!v (o, " l): 84 00 (OH). 1 765 (7^^Ac=0) 

N MR (D 2 0) ^ : LI 7( 3H, d, J=6lfe, CHg-CHOH ), 2.9 4 C IH, dd, J = 5H*. 15Hr, CH:!-^ ) , 3.2 1 ( IH, dd f J=5Hr, 
15H*, CH 2 -£]). 8.73 ( IH. dd, J=*IH*, 5Kfc, 6{fc-H), 3.7 5-3.9 9 (4H, a. KqI^S } ' 4 0 3 ~ 
4.1 5 ( IH, n. /CH-OH), 5.0 3 ( ill, t, J^SHz,^^ ), 5.4 8 ( IH, d, 6ffi-H) 


15 


30 


I R ):3U0(OH), 1755 (7^A C =0J 

max f O .^O 

NMR(DzO) * : 1.1 6 < 3H, d, J»4.6He, CH 8 -CH-OH), 2.6 8-2.7 7 ( IH, m, CH 2 -L 0 )• 2.9 4 -3.0 4 ( IH, m, CH 2 -^o >• 
3.20-3.8 6 ( 8H, n ) , 4.0 8-4.1 2 ( IH, n, )CH-OH ), 5.4 8 C IH.d, 5{tt-H) 



c ^Mswi i 6 3 

(3S, 4 R ) - 3 — C l C R ) - tert — zf 7- ju is 

C ( 3-t- h 5 k K o 7 5 — it' ) > f /l' * * J*f - 
JU 1- * ) 7 •*£ * is 



'SiO > -^SiO 



3 t 



32 



33 



( 3 R, 4R)-4-rth + v- 3- ( ICR) 
— tert — y 9- is > /u U * * •> ^ iU 3 — 

2 - ** 7 7 4ff S?>» ( 2 5.2 f f 9 0 < 'J * 

^ ) * f F 7 t K o 7 5 > ( 7 3 0 fH ICigil,. 

«t # "F * ( 4 3 8 inaO«f F5tFn75>- 

3-^:*S£Ke3(15. 4?, 1 0 5 < 'J € ;l/ ) * 
M tk 1JQ A. fz o ZK^-C 1 N NaOH * ft T U PH 7. 6 

* m *. . efe o . i*««7^*j/9 AKtft* 

o ^ h ^7-7 < - ic r ffi 38 u ♦ ®&<£€t%3& Z m 



fe#.Sl£OT2 7. 6 7 C 8 2 % ) » *: • 

NMRCCDC^s) * : 0.0 7 7 C3H, s ), 0.085 (3H, s ), 0.88 

(9H, 8 ) f 1.2 U3H, d. J = 6H*. CHa-C-OSi), 1.50 
— 1.6 5 ( IH, m ), 2.0 6-2.2 0 (IH. m ), 2.57-2.7 6 
(3H, n ), 3.16 ( IH, dd, J = 3H*, 4hfe, 3{£-H), 
3.39-3.46C1H, m), 3.7 0-3.9 6 ( 3H, m ), 4.20-4.31 
(IH, m,^CH-OSi) t 5.3 1 (0.5H, d, J=l.3Hz„ 4 {£ 
-H;, 5.3 2C0.5H. d, J=2.6Hz, 4CI-H), 6.3 0 C IH, 
br. s., NH) 

(5R, 68) - 6- C 1 (R) - tert - -f * jV i? ^ 

S JU is *) JU * * is 3L 9- >U ) - 2 - { 3 - f h 7 

t Fd7 7^;0>^;MU-3-*;M>8 



SCOCH2 



-o 



SiO 

0 ; 



CH 2 



-Co 



33 



G0 2 CH 2 CC^8 

3 4 
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(3S, 4R) - a - C i c a ) - tert - 7 * >\* o 

* 9- to is l ) to * * is x 5 s - to ) — 2 — * * V — 4 — 
C ( 3 - K o 7 7 — * ) ^^ii/*/l/zK — 
*f * ) 7Vf J?>» ( L87f, B i «J * * ) 
SO? 2,6 > ( 0. 8 0 4 V ■ 7. 5 < "J * * ) 

oH»!6**^u>( i o •/ ) (CffJWU. O'ck 
T ffi # ~F , *. £/u>(5^)ic»J!PC/«:^#ify 

* ^ o 'J K ( 0. 9 6 2 f , T. 5 i 'J ** ) *HT 
isTZo 2 0^iBff», « , « , «-h«J*aox* 
J - * C 1. 4 9 9 , L '0 * >/ « * J « * *} 9 > 

( 0. 5 9 ? , 7. 5 5 "J * * ) S * •> U > C i 0 
nCltoWL&mZQ'CIZXmA. lff5ffflK£3H*/r<> 

*T&Ufzm*1FMls* iF * * 5fc U * * «t « 
h ij S^KTfcjfcS-a-fcp a* 33 * ff 3 H u , JP 
ffiic h 'jx?4/*^7 r >( b C 4 ) * flp *. , 

i 4 o 'c ic t 2 b szmmmmmis fz o «^t«» 
xm » L/ , «.fflfc^fc<* * assart 

0. 602?(22%)*#fc o 

IR^f^CaT 1 ) : 1790 (7^AC=0), 173 0(xxr,l,c=0) 
max 

h»;^aoi^/l/i^f-;l/^0(3. 7 4f f 6. 8 7 
S *) * to ) & y- b 5 * K n 7 5 > C 6 «l } IE JS BP 
L/ , A£3£(3. 25«l)> n-T-H5^^;ur>* 
-^A7D'J K ( t- h 5 fc Ko 7 7 >^ 1 Mgfi) 

( 2 0. 6 3 * J® & ua * , ^a»z:r»««^i//ro 
iBfi-a*»aii^^icr*«u. ss fp s & * jr 

& gfc 8» u * t h'J AictftiUfro 

*7r*HTl. 8 13* C S S % ) mfZ o 
IR^ff^C^ 1 ) :3375(OH), 1 7 9 0 ( vt* A c = 0 ) 9 1725 

( x^tvi/ c=o ; 

NMR (CDCtfs) * : 1.3 7 (3H, d, J=7Ht, CHa-C-OH), 
U50-1.72C1H, m), 1.9 0 — 2.08 (2H, m ) f 2.40- 
2.58 (IH, m, , 2.7 8 — 3.15 (2H, i,^CH 2 -<^ 

3.3 9-3.50 (IH, m), 3.6 5 -3.9 6 ( 4H, m ), 4.15- 
4.3 3 ( 1H, m,>CH-OH), 4.8 3 ( IH, dd, J=2Hr, 
12H*, CH2CC08), 4.9 1 ( IH, dd, J=4Hz, I2Hz, 
CH^CC^a), 5.6 2 ( IH, d, J=2Hz, 5ffc-H) 



^raoa 63-162694 (21) 

NMR (CDCtfa) 9 :0.0 8(6Hp S ), 0.89 (9H, s), 1.25 (3H, 
d, J=7Hz, CHg-C-OSi). 1.47-1.74 (IH. m), 2.02 
-2.17C1H. m), 2.4 2-2.5 6 C lH f m,j£j>), 2.7 6- 
3.17C2H. m,^-OH 2 -<)» 3.4 0 -3.5 0 C IH, m ), 3.7 0 
(IH, dd f J = 2Hi, 4 Hi, 6{£-H), 3.6 7 -3.9 6 ( 3H, 
m), 4.18-4.3 0C1H. m, >CH-OSi), 4.8 5 (2H, s, 
-CH 2 CC08), 5.60CIH, d, 5ffi-H) 

c mmm i s 3 

( 5 R, 68 ) - 6 - C l(E)-tKo*^*^ 
to 3 - 2 — ( B-fh5l:FB7 9s*)^f* 
^^A-3-*^«K>ith 'J$rnnx7»;Ux;*f- 

-£ 8iO HO 

C02CH 2 CC^8 C02CH2CC^a 
34 35 

(5R,6S)-6~CiCR) - tert - -J 9 to O 
* 9- to is »J to * * is x 9 to 3 - 2 - ( 3 - x h 7 
t K a 7 5 - * ) >^-ju^*A— 3 — -to to & is 

c i 9 3 

( 5 R, 6S)-6 C 1 (R) - t K O * x. ^ ;U 3 
— 2 ( 3— y>h9tK»75 — 
-3 - *^iK>ilW 




35 36 

(5R, 6 S ) - 6 - C 1 (R)-t K o * x SF 
to 3 - 2 — ( 3 - t^ H5k K a "7 5 x ji/ ) ^ 9- to 

^ 9) ( I. 6 8 ? , 8.B B **) t F 

o 7 7 > ( I 6. 3 ml ) K m m Is * 1M»J>«2* 
**'J^AC 3 2.6in&^£« ( 3. 26 9 ) * 
Un*. £&icT4l$ra«#L,f;:o ^«^*?PSHO, 

ffT««SE^©^^^o mmvaust® * r to x t) m 

@jBI^^^«*j»fe«ra<i: LT0. 8 5 6 



9 C 8 0 % ) & fZ o 

^"roax^" 13 : 3 350 (OH). 1 7 8 0 ( 5*7? A c =0 ), 1700 

( XjlSTtOigl ) 

NMR (CDC^ 3 ; 1.28 (3H, d, J=1H*, CH3-C-OH), 
1.5 1-1.7 2C1H, m) f 1.9 3 -2. 1 2 C 2H, m), 2.3 6- 
2.5K1H, n*J^}°)p 2.7 2-3.1 8 (2H, m, ,)-CH2--0 ' 
3.3 i-3.4 4(lH, m), 3.6 0-3.8 7 ( 4H, m ), 4.0 6- 
4.1 8 C IK, m) t 5.67 ( 1H, 5ffl-H) 

mp : I 3 3 - 3 3 4 "C 

C«) 2 ^ :+3 2 8°(c = 0. 155,T«feh>) 

ift & £ U T I C R^«ffi7 ^ c 5ia^, ($S23 
— 279 ) & s E. coli KC-14*tt&P3 

5 B^ic*jlt5?'>^©4?E*a« 



ff IJRIB 63-162694 (22) 

S 5 



m a 


mmmm 




ED 50 W/kg) 






E. coli KC- 1 4 


4.8 x 1 o 5 

CJK-jRRIMK) 




3.0 


3.9 




9.5 


15.1 


S. aureus Smith 


3.8X10 6 
(3nr:HB0WMtt) 




1.1 1 


1.0—2.0 



* SB *D! ic J: 0f#^n/:Jf«fc^fe(O5 & > 

n M ft & ^ ic * K&ibm is fz . 

»3Rraa^ic^^r, a- & co) * 3 ; / a ^ 
Ufcilt fi±M£??l/* £ re & n 

« -5 fc ** r wt 5 9 / kg&m L> rzm • f^Pcv 

C HJ/hS±iK (MIC ) <DWJZ ) 

* a w ic jt o^^a/rSfr^^a-^a^^^CT^ 

&^©f /Mitlff (MIC B * 5* # as 



^ s m 1 c m se « <s ft k 

(it T , 3 7 'C IC m I 



!i:f£10 4 :Jci--;Eflcm 
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ftB3B363-162G94 (23) 



jg—- — ^j^&telM' 


2 4 


2 5 


2 6 


2 7 


2 8 


2 9 


8 0 


3 7 


3 8 


8. aureus PDA 2.9P JC-1 


0. 0 5 


0. 0 5 




*f O fl 2 II 

V. U. U £ O 


0. 1 


0. 2 


0. 2 


0.3 9 


0.2 


M. luteus ATCC 9 3 4 1 


0. 2 5 


0. 2 


A 1 


< 0. 0 2 5 


0. 2 


0. 2 


0. 2 


0. 2 


0.2 


B. coli NINJ JC-2 


1.5 6 


0. 7 8 . 


6. 2 5 


ft v o 

II. f 9 




3. 1 8 


1 2.5 


2 5 


I 2.5 


K. pneumoniae PC I 8 0 2 


0.7 8 


0. 8 9 


0. 7 8 


0. 1 


U. a If 


1. O D 


1.5 6 


3. 1 3 


3. 1 3 


Ser. marceacens-lAM 1136 


1 2.6 


6. 2 5 




1. 5 6 




s oe 
O. £ 9 


IOC 
1 £ . O 


2 5 


25 


Pr. morganii I PO 3 8 4 8 


0.7 8 


0. 3 9 


3. 1 3 


0. 8 9 


3. i a 


fl OK 

0. « 0 


0. 1 0 




I 2. 6 


Bnt. cloacae 9 6 3 


0.8 9 


0.2 


1.5 6 


0. 2 


3. 1 3 


1. 5 6 


1.5 6 




9 «5 
c o 


Al. fecalia IPO 13 111 


0.7 8 


0.7 8 


0.7 8 


0.3 9 


1.5 6 


0.7 8 


1. 5 6 


6. 2 5 


I 2. 5 


E. coli W3 6 3 0/Hms 2 1 2 


3.1 8 


0.7 8 


6.25 


0.7 8 




3. 18 


1 2.5 


25 


25 


E. coli W3 6 3 O/Rms 2 I 3 


1.5 6 


0.7 8 


1 2.5 


0.7 8 




8. 1 3 


6.2 5 


25 


25 


Pr. vulgaris ON 79 19 


3.1 3 


1.S6 


3. 1 3 


0.7 8 


1 2.6 


3.1 3 


6.2 5 


3.1 3 


3. 1 3 


13. fradilis OM 7 000 


0.0 5 


0.0 6 


<0.0 2 5 


0.0 5 


0.2 


0.0 5 


0.2 


0.3 9 


0.7 8 


B. fradilis V-280-1 


0.0 5 


0.0 5 


0.1 


0.0 6 


0.2 


1.5 6 


0.2 


6.2 5 


1 2.5 


P. varium ATCC 85 0 1 


0. 1 


0.2 


0.3 9 


0. 1 


0.3 9 


0.3 9 


0.7 8 


1 6.25 


6.2 5 



to t U X <t&& 3 t , 3 8, 3 9 ©0tB?Stt 
7 - * *Ji«lc^To 



HO 



C02K , 



37 

HO 



C0 2 Na 



39 



HO 



8 




CO2K 



88 



Si IE f 

W * 6 2* II It <*° 



(IK) $ 



If fr /T ft If » 



1. 6 I 3 1 1 4 8 0 ^ 

3. *BjE«-*£ 

4. « a A 

ft m T541 *KW*Kit#UTB48#* ,;p.?:i» 

ft * csi«) «r # X'U 

«0 (08) 202—5 8 S 8 ' 

OBiSB. 88ft * n Bffi 

6. »iEICJ:Oit/II-r*»OT<0» 0 

7. *BiE©<** 9f«*©fc<9I©#«a*Ki9i 

8. *f IE © S gtfjttojffl* 
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*b iE & n s 

6 5(51© 1. 89 (9H, s)* 0. 89 
(9H, s ) IC 21 IE 1/ i t o 
2. iI5 21, SfrSO 



SiO 



HO 



C0 2 -\- 



C02-^S5> 



16 



SiO 



HO 



CO, 



C0 2 _^_^ 



16 



63-162694 (24) 

3. f^fS6 7 H CD * , £ 3f #J # ^ 1 4 CD © 3£ ?T 
CD 5. 4 8(1, H , d , 6tt-H ) t 5.4 8 (IH, 
d, 5 <tt - H ) <!: STiE U * T a 

4. 1^6 8 1, lfiSO CXt^ll 63 t C» 

n mi 53 itfriEi/, »6 9i, i ltrs© 
cmmm i 73 * t&nm 1 s 3 k * 17 

SfrSCD C X Ik M l 83 * C % ft fll l 63 

1 73 K ST IE 1/ * -r o 

5. nS76i, 2 ^ a © r ft ttB It I* 10* =1 o 

- - j * r mamma 10 6 * o^. - jicuei 

* To 

6. ||7 71, 2ffl®r S.aureus FDA 2.9 P 
JC-1 J t T S. aureus FDA 209P JC-1 J (C ST 

iE V i r o 

7. 117 71, 1 3 ft § CD r B. f radi lis GM 

7 0 0 0 J t r B. fragilis GM 7000JIC|TIEL 

* T o 

8. m& 7 7 1 4 ?! I © r B. fradiUa V- 

2 8 0 - 1 J4 T B. fragilis V - 2 8 0 - 1 J IC 



ST iE U * T o 

9. in? 8io«a^^, ra© 

HO 

C0 2 Na 
39 

HO 




C0 2 Na 
39 



»c U IE I i t o 

£* Jt 
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